IF we review the progress mnade in otology during the last twenty-five or thirty years, we cannot be altogether satisfied with the results achieved. We have learned how to prevent some of the affections of the middle ear with their complications, mastoid disease, meningitis, septic thrombosis of the lateral sinus and intracranial <abscess by treating foci of infection in the nose and throat, and we have improved our technique in dealing with these complications. We are able also, in some cases, to arrest the progress of the deafness resulting from the same causes by early treatment of the nose and tlhroat, but we have to admit frankly that a great deal of the middle-ear deafness that we are called upon to deal with, by whatever name we may call it, is little influenced by any treatment, and that we are not even yet agreed as to its exact pathology. And what is true of middle-ear deafness is true with even greater force when the trouble has its origin in the internal ear or nerves of hearing. Cases of severe or complete internal ear deafness, often atpparently of sudden onset, not inifrequently come before me, but too often I can offer no suggestion as to their probable cause, nor advise any treatment giving the slightest hope of alleviation or cure. Now, I cannot help feeling that our comparative ignorance concerning both the pathology and treatment of so many cases of deafness, of both the middle and internal ear types, is due, at any rate in )art, to the methods of examination which we have used in the past. In the first place I think it must be admitted that the methods of estimating hearing capacity by the distance at which a whisper, the conversational voice, a watch or Politzer's acoumeter can be heard, though of value clinically, are quite useless for scientific purposes. We should at least have a relatively pure source of sound, such as that produced by a tuning fork or a wireless valve. In the audiometer, shown to the Members of this Section by WV. S. Tucker and myself [1], the source of sound is a wireless valve, but the estimation of hearing is by means of purely arbitrary units. Harvey Fletcher [2] estimates hearing capacity in what he calls sensation units, a sensation unit being the minimum change in the intensity of a sound l)erceptible to the normal ear, but this does not carry us a great deal further. What I want to know before I can form a correct mental picture of a given case of deafness, is for every pure note between the upper and lower limits of audition, the percentage of normal hearing that remains. Then if we can also estimate in percentages the degree to which the cochlear nerves and cerebral centres are functioning, we shall be able to say exactly to what extent th-e deafness is due to changes in the conducting apparatus, and to what extent to changes in the perceptive. Supposing, for example, we find that a patient has 25 per cent. or quarter normal hearing when tested by air conduction, and say 50 per cent. or half normal hearing when his perceptive function is tested, then we can say that he has only i 50 per cent. of normal hearing by conduction, or in other words that, owing to impairment of the conduction of sound waves, only 50 per cent. of the waves that pass through the external and middle ear of a normal individual and reach the cochlea are able to pass through his.
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JAN.-OTOL. 1 I am convinced, therefore, that for a scientific study of deafness, we must give up arbitrary units of hearing and try to discover what percentage of the normal power of conduction and what percentage of the normal power of perception are present for pure sounds of the principal wave lengths. That to my mind is the problem that we have to solve, but it is not an easy one.
Perhaps it will be convenient to consider first the principles involved in the estimation of the lperceptive function. Now it must be evident to all that the ordinary method of estimating bone conduction by means of a vibrating tuningfork placed upon the mastoid is open to a thousand fallacies, since the more complete the interference with conduction through changes in the external or middle ear, the longer will the sound of the tuning-fork be heard. In November, 1917, a Committee of this Section [31, formed to organize otological research, issued its report. Its most useful recommendations were those concerning hearing tests, but, coming at a time of great national stress, the report did not receive the attention it deserved. One of the tests therein recommended was that described as absolute bone conduction. I do not know who is responsible for this test, but it certainly is not Bing's, as suggested in this report. To carry out the test the observer (who presumaldy has normal hearing) and the patient each blocks his external auditory meatus with his finger (preferably by pressure on the tragus). A vibrating tuning fork is then alternately pressed on to the mastoids of the patient and the observer until it is no longer heard. In this way the bone conduction of the two persons is compared, Ever since the publication of this report, I have made use of this test, and I think I am right in saying that I have practised it in every case of deafness that I have at all carefully investigated, but up to the present I have never yet found absolute bone conduction increased above the normal in any single case. The often repeated statement that in otoselerosis bone conduction is increased, is, therefore, when applied to absolute bone conduction, a misstatement. If, however, the comparison between the bone conduction of the patient and observer, with the meatus unblocked, is referred to, then admittedly in what is called otosclerosis, bone conduction is certainly increased. But so it is in all other forms of conductive deafness, be they caused by whatsoever injury or disease of the external or middle ears. Indeed the increase of bone conduction as thus tested in the most advanced case of otosclerosis that it is possible to conceive, cannot be greater than that present in a normal ear when thoroughly obstructed by a plug of wax.
If a person who, through injury or disease, has lost all perception for sound of any character in, say the right ear, be tested for absolute bone conduction, it will be found that he hears the fork for only a second or so longer on the left mastoid than on the right and, indeed, that the perception in the only functioning ear is approximately the same on whatever part of the vault of the skull the tunirng fork is placed.
This would appear to indicate that in the conduction of sound from a vibrating fork, the skull and its contents do not behave in the same way as the air, but that in all probability the cranium vibrates as a whole. If a person with normal hearing is made to close both meatuses with the fingers by a pressure on each tragus, and if a vibrating fork is then placed on different parts of his skull, it will be-found that he sometimes states that he hears the tuning-fork better in one ear and sometimes in the other, and further, that the longer the tests are carried out the more inconstant the results become. As a matter of fact except when marked differences in hearing exist, it is exceedingly difficult to say in which ear a sound is best heard. I suggest that the reason is probably to be sought in the fact that in the ordinary way we make use of the different intensity of the perception of sound in the two ears solely for determining the direction of the sources of a given sound, and in determining this we usually turn our heads from side to side until the sound is heard equally in each ear. The perception therefore, of a difference of intensity of sound in the two ears is in the ordinary way only used to determine the direction of a source of sound, and being never used per se, is only with very great difficulty estimated by the brain.
I have dealt with the relative intensity of the perception of sound in the two ears at some length, because it is an important consideration in assessing the accuracy of the results of the absolute bone conduction test. It will he realized that obstructing the meatus increases the perception by bone conduction very considerably. Therefore, if the degree of perceptive hearing (hone conduction) in the two ears is approximately equal however great the degree of conductive deafness in the ear not being examined, the test will not be vitiated by it. It is only where there is marked perceptive deafness on the side being tested, with, on the other side, good cochlear hearing and considerable conductive deafness-an unusual combinationthat difficulties will arise. In such a case the patient will usually say at once that he is hearing the tuning fork in the opposite ear, and in this case it will be easy to exclude the ear not being tested, either by means of a noise machine (B4rAny's box), or by rapid movement of the finger in the meatus.
Lowndes Yates [4], T. A. Clarke, and others, have shown that it is possible to estimate the total hearing (perceptive and conductive) power of a patient for C2 and other tones as follows: A tuning fork is held at any constant distance from the patient's ear. When he ceases to hear it, it is transfei red to a similar distance from the ear of an observer who has normal hearing, and the time noted until it becomes inaudible. This gives in seconds the deficiency of the patient for the note in question. By means of a table or graph this can be converted into percentage retention of normal hearing distance, and seeing that the intensity of sound varies inversely as the square of the distance from its source, the square root of this figure gives the percentage of total hearing power present.
By means of the absolute bone condu,ction (A.B.C.) test above described, it is possible to estimate the percentage of normal perceptive (cochlear) hearing retained by a patient. A vibrating tuning fork is held on the patient's mastoid with the meatus closed, until perception of sound ceases. It is then transferred to a normal ear and the time noted until the perception of sound by air conduction ceases. By means of the table referred to above, this is translated into percentage retention of normal hearing distance. If not already known, a similar ohservation is made with regard to the absolute bone conduction of a person with normal hearing; then gives us the percentage of perceptive hearing present. Knowing then the percentage of total hearing present in a given case and also the percentage of perceptive (cochlear) hearing it is easy to determine to what extent, if any, the deafness is due to changes in the conduction (external and middle ear) apparatus. It may be objected that such methods as these are laborious and crude, and, moreover, uncertain, because the personal equation of two individuals is involved. I entirely agree, but up to the present I know of no other method that -will tell me what I want to know. I am sure, however, that neither our investigations regarding otoselerosis, nor any similar researches, will really prosper until we have standardized our methods of testing ears and estimating hearing capacity. The last attempt made by this Section was by a Committee set up in 1917, at a period when few were able to give much time or attention to the subject. Is it not time that we, as a Section, made another attempt to solve this important problem ? REFERENCES.
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